concerning gene action in the X chromosome (Lyon, i96i, i962) , all gradations in histological appearance from perfect normality to gross abnormality might be expected. The problem has been investigated by recording subjective impressions of apparent histological abnormalities and by making measurements of fibre size and the number of central and peripheral (sarcolemmal) nuclei.
Another reason for studying muscle specimens from carriers was to determine whether there was any correlation between histological appearances and serum levels of creatine kinase, since this enzyme has been found to be significantly raised in a proportion of carriers of Duchenne muscular dystrophy (Demos, Dreyfus, Schapira, and Schapira, I962;  Hughes, I963; Pearce, Pennington, and Walton, I964; Pearson, Fowler, and Wright, I963; Richterich, Rosin, Aebi, and Rossi, I963; Sugita and Tyler, I963 to be an abnormal finding, these fibres were much more frequent and were situated within fasciculi. Table. Measurements of fibre size and number of nuclei are given in the Table and represented graphically in Fig. 3 (Fig. 3) .
Since there can be no certainty that the data are normally distributed, Kendall's non-parametric rank method (Siegel, I956, p. 2I3) was used in calculating correlation coefficients. The correlation coefficient between apparent structural changes and serum creatine kinase levels was + o69 and highly significant (p = o-oo6). The correlation coefficient between fibre size and serum creatine kinase levels was + o044, but not significant.
As might have been expected, muscle biopsies appeared most abnormal in the 2 carriers with muscle weakness.
Discussion
The results of the present investigation suggest that swelling of muscle fibres is the earliest structural change in dystrophic muscle. This has also been suggested as the earliest change by Pearce and Walton (I962) from the results of their extensive studies of biopsies from affected individuals. They were unable to determine whether this enlargement represented a genuine hypertrophy of fibres; attempts to demonstrate that these enlarged fibres contained an increased number of myofibrils were unsuccessful for technical reasons.
Pearson (I963) has criticized the views of those investigators who have considered hyalinization of muscle fibres as merely fixation or staining artefact. From his studies of preclinical cases he has concluded that hyalinization probably represents one of the earliest forms of fibre alteration. The results of the present investigation support Pearson's opinion. There were several reasons for considering such fibres abnormal in this study. First, when similar fibres were seen in normal muscle they were invariably situated at the periphery of sections and always few in number, whereas in carriers they were situated within fasciculi and were much more numerous. Secondly, their presence was associated with other histological abnormalities that were significantly correlated with the level of serum creatine kinase.
According to the Lyon hypothesis concerning gene action in the X chromosome (Lyon, The results of the present investigati4 that histological studies of muscle biopsy may be a useful adjunct to serum e detecting apparently healthy carriers of muscular dystrophy.
Summary
The histology of gastrocnemius mus specimens has been studied in 9 Duchenne muscular dystrophy and controls. The earliest structural chan to be swelling of the muscle fibres but tions from apparent normality in 2 quite marked abnormality were observed changes correlated well with serum levels kinase. The observed structural changes interpreted in terms of the 
